Primed peripheral polymorphonuclear leukocyte: a culprit underlying chronic low-grade inflammation and systemic oxidative stress in chronic kidney disease.
This study characterizes the causal relationship between peripheral polymorphonuclear leukocyte (PMNL) priming, systemic oxidative stress (OS), and inflammation in patients with varying degrees of renal insufficiency (chronic kidney disease [CKD] not on renal replacement therapy [RRT]: continuous ambulatory peritoneal dialysis or hemodialysis [HD]) and healthy control subjects. Rate of superoxide release was measured after stimulation of PMNL with phorbol 12-myristate 13-acetate or zymosan. Priming was estimated by the rate of superoxide release after phorbol 12-myristate 13-acetate stimulation. Systemic OS was related to PMNL priming and intracellular myeloperoxidase activity. Inflammation was linked to peripheral white blood cells and PMNL counts, PMNL apoptosis, and PMNL ex vivo survival in autologous and heterologous sera. PMNL priming and counts were related to the severity of renal failure in CKD not on RRT. Compared with control subjects, PMNL from all CKD patients showed increased priming, highest in HD, with a significant decrease in their response to zymosan. PMNL myeloperoxidase activity and apoptosis were increased in all renal failure patients. Decreased ex vivo cell survival and elevated leukocyte counts were found in all patients, highest in HD. Both PMNL priming and counts correlated negatively with the GFR. A positive significant correlation was shown between PMNL counts and their priming in all groups, suggesting that the increased PMNL count in peripheral blood is an adaptive response to PMNL priming. Hence, PMNL priming is a key mediator of low-grade inflammation and OS associated with renal failure, occurring before the onset of RRT and further augmented in chronic HD.